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Abstract
To study the mechanism of DNA excision repair, a DNA repair system employing permeable
mouse sarcoma (SR-C3H/He) cells was established and characterized. SR-C3H/He cells were
permeabilized with a 0.0175% Triton X-100 solution. The permeable cells were treated with 1
mM ATP and 0.11 mM bleomycin, and then washed thoroughly to remove ATP and bleomycin.
Repair DNA synthesis occurred in the bleomycin-damaged, permeable SR-C3H/He cells when
incubated with ATP and four deoxyribonucleoside triphosphates. The repair nature of the DNA
synthesis was confirmed by the BrdUMP density shift technique, and by the reduced sensitiv-
ity of the newly synthesized DNA to Escherichia coli exonuclease III. The DNA synthesis was
optimally enhanced by addition of 0.08 M NaCl. Studies using selective inhibitors of DNA syn-
thesis showed that aphidicolin-sensitive DNA polymerase (DNA polymerase alpha and/or delta)
and DNA polymerase beta were involved in the repair process. The present DNA repair system is
thought to be useful to study nuclear DNA damage by bleomycin, removal of the damaged ends
by an exonuclease, repair DNA synthesis by DNA polymerases and repair patch ligation by DNA
ligase(s).
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